Supplementary Figure legends
Significance calculated using Student's t-tests. Times and scales are as indicated in the movie.
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Supplemental Experimental Procedures with extended details
Organ culture and time-lapse E12.5 kidneys were used throughout the work unless it was specified otherwise in the text. All organ cultures were performed at 37 °C with 5% CO 2 on 0.4 µm PET Transwell membranes (Corning). The standard culture media contained: DMEM (SIGMA), 10% FCS, and 1% Pen/Strep. For all data shown, a minimum of 3 kidneys were used to confirm general antibody stains in each condition and for samples where measurements were made at least 6 kidneys were used per condition, as specified in individual sections below. Precautions were made to control for antibody variations, see section below: Quantitative image measurements.
To collect E11.5 mesenchyme, whole kidneys were gently trypsinized (2 min at RT), followed by trypsin neutralisation with full culture media. The mesenchyme was then peeled away from the ureteric bud and set up in a trans-filter set-up together with dorsal spinal-cord isolated from the same embryos as the kidneys were dissected from. This technique has previously been described in for example (Davies, 1994; Davies and Garrod, 1995) . Three isolated mesenchymes were grouped and placed for each induction with spinal cord all inductions performed in triplicates.
FACS analyses for cell analyses and RNA isolation E12.5 Six2
+/GCiP ; Rosa26t dRFP kidneys that had been cultured for 24 hrs were trypsinized (2 min at RT), neutralised in 150 µL 1xPBS with 10% FCS, left for 5 min, dissociated into single cells by pipetting, and passed through a cell-strainer. The cells were sorted for GFP and RFP using a FACSAriaIIIu (BD)
into RLT buffer and used for mRNA isolation, cDNA synthesis, and gene expression analyses. Cells from 3 kidneys were grouped to form each mRNA isolate replicate.
Experiments were performed in triplicate with 9 kidneys per treatment. P-values relating to changes in cell number due to treatments as stated on Graphs in Figure S2C . P-values relating to changes in gene expression as stated on Graphs in Figure 2A -C. Student's t-tests were used to compare conditions. Quantitative image measurements When measurements were made between control and experimental samples, kidneys were stained in the same tube and in the same solution.
Primary and Secondary Antibodies
Images were captured using the same settings and care was taken to ensure image intensity ranges were appropriate for comparisons to be made.
Kidney growth in response to LY294002:
The area of each explants kidney was measured at the widest point of each kidney. The free-hand drawing tool in Fiji was used to trace the periphery of the kidneys. The portion of the ureteric bud stalk that projected outside the 11 kidney was not included in the measurements. Student's t-tests were used to compare conditions and p-values are displayed on graph in Figure 1B . 9 and 8 kidneys used for control and Ly294002 conditions, respectively.
Measurements of nephron size in response to LY294002:
The width of nephron tubules were measured at the widest point of each tubule within the z-plane captured. Student's t-tests were used to compare conditions and p-values are displayed on graph in Figure 1C . 9 and 8 kidneys used for control and Ly294002 conditions, respectively.
Measurements of nephron number, tip number, and Jag1
+ area: Kidneys stained for Wt1, Jag1, and Cdh1, were scanned on a confocal. Nephrons and tips were counted by eye on maximum intensity z-projections. JAG1 areas were measured by thresholding the images and using the Particle Analyser to measure individual nephrons. Student's t-tests were used to compare conditions. P-values are shown on Graphs in Figure SJ . A total of 12 kidneys were used, 6 for each condition.
